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Radio communication device 



(57) According to the present invention a radio com- 
munication device is presented. The device is operated 
by user input means. The user input means comprise a 
circular ring which surrounds a display. The ring is 
mounted for rotational movement and by movement of 



the ring the functions of the communication device are 
controlled and information is entered. The communica- 
tion device is preferably a wrist watch phone or a wrist 
phone. 
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Description 

[0001] The present invention is generally related to 
a communication device, especially to a communication 
device which has small dimensions and may be sized 
for attachment to a wrist. 

[0002] Today communication devices, e.g. mobile 
phones working In cellular networks for enabling phone 
calls comprise a numerical keypad with twelve keys to 
enter phone numbers and characters and some special 
keys for controlling the phone functions. For operating 
the keys the user can hold the communication device 
comfortably In one hand and operates the key with his 
fingers. 

[0003] A display, which is usually placed above the 
keypad on the front side of the communication device 
displays information, which is related to the input by the 
user or to the state of the communication device. For 
example if the user enters a phone number by using the 
numerical keypad the number is displayed on the dis- 
play. Furthermore the user can scroll through a stored 
phonebook by using the up and down keys and he can 
select one of the names, which are shown on the dis- 
play. On activation of a call key a phone call to the 
selected person is established by using the telephone 
number which is associated to this name in the memory 
of the device. This kind of user interface is for example 
used by the Nokia 3110 mobile phone which is 
designed for use in the cellular telephone system GSM 
(Global System for Mobile Communications). 
[0004] As the user is interested to have mobile 
phones with small dimensions the user interface has to 
be adapted to this small dimensions. For this reason the 
telephone could be divided in two parts as the same 
applicant describes it in the pending patent application 
EP 840465. A first part comprises at least a power sup- 
ply, a radio part (transceiver) to communicate within the 
radio telephone system, e.g. with a base station or 
another radio phone, an antenna and data transfer 
means for communicating with the second part. The 
second part comprises at least keys and data transfer 
means for communicating with the first part. As 
described in the mentioned patent application the sec- 
ond part can be carried on the wrist of the user like a 
wristwatch. 

[0005] As it can be noticed very easily by looking at 
the drawings of the mentioned documents it is very diffi- 
cult to operate the keys of said wrist phones because 
the dimensions of the keys are very small. Especially 
the numerical keyboard, as it is disclosed in EP 
0602828 A1, comprises very small keys, which can be 
operated only with fingernails or by the usage of a spe- 
cial stick or the tip of a pen. Also if the phone has the 
dimensions of a pocket watch the dimensions of the 
keys of a numerical keypad are to small for comfortable 
operation. 

[0006] Even if the user interface is designed in a 
way that only a few keys are necessary for operation 



they are usually difficult to operate. Furthermore the 
functionality of the User Interface has usually to be 
reduced if only a low number of keys is available. 
[0007] Therefore it is an object of the invention to 
5 improve the data entry into a phone with small dimen- 
sions like a wrist phone. 

[0008] In accordance with the invention a radio 
communication device, sized for attachment to a wrist, 
comprises transceiver means for transmitting and 

10 receiving radio signals comprising data, a display for 
displaying data, processor means including a memory 
for controlling the transceiver means and the display 
and user input means, connected to the processor 
means. The user input means comprise a substantially 

15 circular ring surrounding the display. The ring is 
mounted for rotational movement about an axis passing 
substantially through the centre of the ring and substan- 
tially perpendicular to the plane of the ring wherein the 
processor means is responsive to the movement of the 

20 means to control the transceiver and the display. 

[0009] The radio communication device is e.g. a 
mobile radiotelephone, a pager or a cordless telephone. 
[0010] The radio communication device may repre- 
sent the user interface of a mobile radiotelephone. In 

25 this case the user interface itself only contains a short 
range radio transceiver and communication to the cellu- 
lar network is done through a kind of booster which is 
equipped with a short range radio interface for commu- 
nication with the user interface and a cellular phone 

30 transceiver for communication with the cellular tele- 
phone network. 

[0011] Embodiments of the present invention pro- 
vide considerable advantages over solutions of prior art. 
The communication device may have the shape of a 
35 wristwatch or a pocket watch with a cylindrical shape, A 
ring in the shape of a bezel, as it is for example know 
from diving watches for controlling the diving time, can 
be used as an Input device. 

[0012] In a further advantageous embodiment of 

40 the invention the circular ring of the communication 
device is mounted for translational displacement of the 
ring parallel to the plane of the ring. Shifting the ring in 
any direction can enter this way data, which is selected 
by rotation of the ring. Different shifting directions could 

45 lead to different actions. The ring may be shifted to four 
directions (left, right, up,down) to control four different 
actions. The ring may be shifted in any direction and 
only one operation is triggered this way. 
[0013] Furthermore the circular ring of the commu- 

50 nication device is mounted for translational displace- 
ment of the ring perpendicular to the plane of the ring. 
This way data, which is selected by the rotation of the 
ring, can be entered by pressing down the ring. Any 
other functions/actions can also be initiated by pressing 

55 down the ring. 

[0014] In a further advantageous embodiment the 
communication device comprises means for detecting 
clockwise and anti-clockwise rotation of the ring. The 
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detection of the rotation direction is for example impor- 
tant while the user is selecting characters from the 
alphabet. For example the user does not need to rotate 
the ring for a lot of steps in clockwise direction if he 
wants to choose the letter "A" when the actually 5 
selected letter is a "B". If the device detects the anti- 
clockwise rotation the user only needs to rotate the ring 
for one step anti-clockwise. 

[0015] By rotational movement of the ring alphanu- 
meric data can be selected from the memory which is 10 
then displayed on the display. This kind of data can rep- 
resent a telephone number, which is entered by a user 
for establishing a phone call to a telephone. 
[0016] The data selected by the rotation of the ring 
can also be a name which is associated with a tele- 15 
phone number in the phone book memory of the com- 
munication device. While rotating the ring the user 
scrolls through the phonebook of the communication 
device and selects a name, and thereby the phone 
number by shifting or pressing the ring. 20 
[0017] This data could also be a e.g. short mes- 
sage, which is entered and/or edited by the user input 
means. The entered short message can be send to a 
recipient by the radio communication device then. 
[0018] The rotational movement of the input ring 25 
can advantageously be detected by electro-optical con- 
version means. The electro-optical conversion means 
can be, for example, an infra red light emitting diode (IR- 
LED) and an infrared detector. The ring contains at its 
underside light reflecting and non-light reflecting areas 30 
and while rotation of the ring the IR detector detects 
changes from the reflecting to non-reflecting area. 
These changes are indicated to the processing means. 
[0019] The translational displacement of the ring 
e.g. shifting the ring or pressing down the ring is advan- 35 
tageously indicated to the microprocessor by key but- 
tons. Key buttons on the inner side of the ring indicates 
to the processing means that the ring Is shifted and key 
buttons below the ring indicate to the processing means 
that the ring is pressed down. 40 
[0020] The present invention will now be described 
by way of example, with reference to the accompanying 
drawings, in which: 

Fig. 1 is a perspective view of a wrist telephone 45 
according to the invention 

Fig. 2 is a perspective view of a radio communica- 
tion device according to the invention, which is used 

as a user interface for a mobile radiotelephone with 
the mobile radiotelephone used in a cellular net- so 
work 

Fig. 3 is a front view of a first embodiment of a radio 
communication device according to the invention 
Fig. 4 is a section view (c-c) of the device of Fig. 3 
showing details of the infrared detection means 55 
Fig. 5 is a first section view b-b of the device of Fig. 
3 showing details of a rotation direction sensor 
when the input ring is not operated. 
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Fig. 6 is a second section view b-b of the device of 
Fig. 3 showing details of a rotation direction sensor 
when the input ring is operated. 
Fig. 7 is a front view of a second embodiment of a 
radio communication device according to the inven- 
tion 

Fig. 8 is a section view a-a of the device of Fig. 3 
Fig. 9 is a back view of the input ring 
Fig. 10 is a front view of a third embodiment of a 
radio communication device according to the inven- 
tion 

Fig. 1 1 is a front view of a fourth embodiment of a 
radio communication device according to the inven- 
tion 

Fig. 12 is a first section view d-d of a radio commu- 
nication device of Fig. 10 

Fig. 13 is a second section view d-d of a radio com- 
munication device of Fig. 1 0 

Fig. 14. is a front view of a fourth embodiment of a 
radio communication device according to the inven- 
tion 

Fig. 15 is a block diagram of circuitry used in the 
inventive radio communication device 

[0021] Fig. 1 discloses a radio communication 
device 1 in accordance to the invention. The device is* 
built in the shape of a wristwatch and may contain the* 
components of a wristwatch for displaying time of day.; 
The following description does not refer to the watch 
functionality as long at is not related to the functions of 
the radio communication device 1. The radio communi- 
cation device is referred to as a wrist watch phone 1 in . 
the following. The wrist watch phone 1 according to the, 
invention comprises a housing 7, a first and a seconds 
strap 5 with a closing mechanism 6 for attaching the 
wrist watch phone 1 to the wrist of a user. For enabling;, 
the watch functionality the wristwatch phone may fur-r 
ther comprise a clock face 9 and two watch hands 1 0 for 
presenting the time of day. 

[0022] For enabling the phone functionality the 
wristwatch phone 1 further comprises an opening 3 for 
a microphone and openings for a loudspeaker 2. The 
microphone and loudspeaker itself are placed within the 
housing 7 below the respective openings. For operating 
the wristwatch phone 1 a display 4 is placed within the 
clock face. The display in Fig. 1 actually presents an 
incomplete telephone number, which is for example just 
entered by a user. For entering the phone number the 
user operates the ring 8 which can be rotated in the 
directions a (clockwise) and b (anti -clockwise) as they 
are represented by the arrows on the ring 8. The arrows 
are only shown in this drawing to explain the functions. 
The ring 8 is mounted for rotational movement about an 
axis passing substantially through the centre of the ring 
and perpendicular to the plane of the ring. 
[0023] As it can be seen the last digit "7" of the 
incomplete phone number "0171-467" is enlarged on 
the display This is to show to the user that he just enters 
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this digit of the phone number. The user can now rotate 
input ring 8 to direction "a" to change the last digit of the 
phone number to "8". If the ring is rotated to direction "b" 
the last digit of the phone number is changed from V" to 
"6*. Generally speaking, rotation to directions "a" 
increases the number and rotation to "b" decreases the 
phone number Except are changes from "0" to "9" and 
"9- lo "0". There are different possibilities to change to 
the next digit of the phone number, which will be pre- 
sented with reference to other drawings later on. 
[0024] The entered telephone number may be 
seiecltfU by pressing down the input ring 8, by shifting 
the input ting ot pressing any other selection key which 
is placed on the housing 7 of the wrist phone. The 
mechanism to detect when the ring is pressed down or 
shifted is explained v/ith reference to the drawings Fig. 
7, Fig. 12 and Fig. 13 later on. 

[0025] A block diagram of the wrist watch phone 1 is 

depicted in Fig. 1 5. The wrist watch phone 1 basically 
includes a microprocessor (control unit) 40 which is 
connected to various input devices 41 . One of the input 
devices according to the invention is the input ring 8. 
[0026] For displaying e.g. dialled phone numbers, 
menu items or received short messages the microproc- 
essor is further connected to a display 42. 
[0027] The microprocessor 40 is further connected 
to a microphone 47 and a loudspeaker 48 for enabling 
voice communication. A radio frequency transmitter 46 
and a radio frequency receiver 45 together form a trans- 
ceiver for transmitting and receiving radio signal, which 
comprise data. Such data can be voice signals or data 
messages. An antenna 1 6 is also part of the wristwatch 
phone. 

[0028] For powering the electrical components of 
the wrist watch phone a battery 44 is included. 
[0029] The memory 43 mainly contains data, which 
is necessary for operating the telephone. The memory 
might also contain a phonebook, which is entered by the 
user of the phone. The phonebook contains telephone 
numbers and accompanying names. When the name 
and telephone numbers are entered into the phonebook 
the user can easily select the name of the person he 
desires to call by scrolling through the phonebook in the 
memory. Scrolling through the phonebook is advanta- 
geously done by rotating the input ring 8. 
[0030] The microprocessor 40 is connected to the 
input devices 41 and responsive to the input made by 
the input devices to control the receiver 46, the transmit- 
ter 45 and the display 42. 

[0031] The transmitter 45 and receiver 46 together 
with antenna 14 can be built in a way to connect the 
wrist watch phone through radio waves directly to a cel- 
lular phone network as it is for example known as GSM 
(Global System for Mobile communication). 
[0032] The heat dissipation of the transmitter 45 
might make it worthwhile to connect the wrist watch 
phone 1 through a short range radio link to a kind of 
booster 11 first, as it is shown in Fig. 2. The booster 



enables the cellular radio communication through 
antenna 51 with the cellular network, which is repre- 
sented by base station 12. The booster 1 1 is equipped 
with a short-range radio interface 13 and transmits and 
5 receives data from and to the wristwatch phone through 
antenna 46. The booster 1 1 can be turned on and off by 
operating key button 50. 

[0033] The short-range radio interface can be for 
example a low power radio frequency link as it is for 

10 example developed by the so-called "Bluetooth" consor- 
tium. Transmitters according to the Bluetooth standard 
transmit with a much lower RF energy compared to cel- 
lular phone transceiver and this way heat dissipation of 
the transmitter 45 of the wrist watch phone 1 is drasti- 

15 cally reduced. 

[0034] In Fig. 2 furthermore a button 16, for setting 
the wrist watch time, and two control buttons 1 5 are pre- 
sented at the wrist watch phone 1 . The control buttons 
15 can be used for controlling watch and phone func- 

20 tions, as it will be explained later on. 

[0035] Fig. 3. which can be understood in combina- 
tion with Fig. 4, 5 and 9, shows a front view of the wrist 
watch phone 1. The input ring 8 is removed from the 
wristwatch phone 1 . The rear-side of the input ring 8 of 

25 the wrist watch phone 1 is shown in Fig. 9. The input 
ring 8 has at its rear surface sections 18. The sections 
1 8 reflect light, especially infrared (IR) light and the sec- 
tions 1 7 are unable to reflect infrared light. The sections 
17 can be for example painted black or the surface is 

30 scratched in order to disperse light. Below input ring 8, 
on the left lower corner of the wristwatch phone in Fig. 
3, an infrared light emitting diode 19 and an IR light 
receiving diode 20 are placed. Fig. 4 shows the section 
view c-c of Fig. 3 with the input ring mounted on the 

35 wristwatch phone 1. As it can be seen in the section 
view c-c of Fig. 4, IR light transmitted by the diode 1 9 is 
not reflected while a not reflecting section 17 is above 
the IR diode 1 9 and the IR receiver 20. The IR diode 20 
is coupled to the microprocessor 40. 

4o [0036] Each lime the IR receiver 20 receives IR light 
it sends a logical "1/high signal" to the microprocessor 
40 and each time the IR receiver 20 does not receive IR 
light it sends a logical "O/low signal" to the microproces- 
sor 40. While the user rotates the input ring the micro- 

45 processor 40 recognises changes of the logical signals. 
If the user enters for example a telephone number as 
explained with reference to Fig. 1 , the microprocessor 
changes a digit of the number, which is displayed, on 
display 4 in response to each level change. Without rec- 

5o ognition of the rotation direction the microprocessor 
might only change the number to higher values. If the 
digit "4" is displayed but the digit "3" should be selected 
the user has to rotate the input ring 8 in any direction 
until the microprocessor has recognised nine signal 

55 level changes from IR receiver 20 and the digit "3" is dis- 
played. 

[0037] An arrangement to recognise also the rota- 
tion direction of input ring 8 is presented in Fig. 5. Rg. 5 
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shows the section view b-b of Fig. 3. In Fig. 5 the input 
ring 8 is shown in its mounted- position. A pin 21 is 
pressed by the force of the spring 22 against the rear 
surface of the input ring 8. 

[0038] The pin 21 projects substantially half out of 
the housing 7 and projects half into the housing. The pin 
21 can furthemnore cant over to the left and right side 
around the virtual axis 26. The spring 22 is mounted on 
a metal plate 14, which Is connected to electrical 
ground. The metal plate can be shifted to the left and 
right side and responsive to the shifting direction the 
switch 25a or the switch 25b is closed. 
[0039] An example when the ring is rotated anti- 
clockwise is shown in Fig. 6. The arrow within input ring 
8 in Fig. 6 represents the rotation direction. The upper 
tip of the pin 21 is pressed against the input ring and by 
the friction between the input ring 8 and the tip of pin 21 , 
the tip of the pin is canted over to the right side. Due to 
the virtual axis 27 the lower part within the housing 7 is 
canted over to the left side now and this way the spring 
and thereby the metal plate 1 4 is shifted to the left side. 
Now the contact plates of switch 25b are connected to 
each other. The switch 25b is connected to the micro- 
processor 40 which now recognises that the input ring is 
rotated anti-clockwise. In combination with the informa- 
tion obtained from the IR detector the microprocessor 
decreases the number on the display when also the IR 
detector senses a level change. 

[0040] If the n on -reflecting sections 1 7 on the back- 
side of the input ring 8 are also projecting from the sur- 
face of the input ring 8 the pin 21 clicks on each change 
from section 1 7 to section 1 8 and on each change from 
section 18 to 17. This gives the user a feeling when a 
change of a digit takes place. 

[0041] In Fig. 7 another advantageous embodiment 
of the wrist watch phone 1 is shown. The input ring 8 
can be used as described before but additionally the 
input ring 8 can be translational displaced parallel to the 
plane of the ring. The translational displacement is 
sensed by key buttons 26a to 26d which are connected 
to the microprocessor 40. In the preceding example to 
enter a phone number by rotating ring 8 the entered 
digit of a telephone number can for example be selected 
by shifting the input ring to the left as presented by the 
arrows on the ring. By shifting the ring 8 to the left, key 
button 26c is operated and the microprocessor is 
informed that the last digit of the phone number is 
selected now. The next digit can be entered by rotating 
the ring 8 again. Shifting the ring 8 to the left can for 
example be the signal for the microprocessor 40 that the 
number, which was entered so far, should be corrected 
and jumps back to the previous digit in the phone 
number when switch 26a is closed. Shifting the ring 8 to 
the top (i.e. closing key button 26d) can be the sign for 
the microprocessor 40 that the complete phone number 
is entered and can be dialled now. Shifting the ring 8 to 
the bottom, (i.e. closing key button 26b) can be the sign 
for the microprocessor to cancel the whole procedure. 



[0042] The key buttons 26a to 26d are located 
between the inner circle 8a of the input ring 8 and the 
bezel 28, which covers the clock face. They can also be 
hidden below the input ring 8, which is not shown here. 

5 [0043] The input ring 8 may be shifted in four direc- 
tion (up, down, left, right) to control four different opera- 
tions but it could also be possible to detect if two of the 
key buttons 26a to 26d are closed. If the ring 8 is for 
example shifted to the top and to the right the key but- 

10 tons 26c and 26d are closed. This way eight different 
operations can be selected. Furthennore it may be pos- 
sible to shift the ring in any direction and only one oper- 
ation is performed when the ring is shifted in any 
direction. 

15 [0044] Fig. 8 shows the section view a-a of Fig. 13. 
This section view shows the input ring 8, which is 
mounted, between the housing 7 and the bezel 28, For 
assembling the wrist watch phone 1 the input ring 8 is 
first laid on the phone 8 and then the bezel 28 is 

20 mounted on the housing 7 in a manner it is known to 
persons skilled in the art. If the input ring is mounted as 
shown in Fig. 8 no additional device is necessary to 
keep it in its position. 

[0045] In Fig. 10 another alternative embodiment of 
25 the inventive concept is disclosed. The input ring 8 can 
be used as described in the foregoing description, i.e. it* 
can be rotated clockwise and anti-clockwise for operat- 
ing the wrist watch phone 1. The key buttons 15a and 
15b are used as a tactile user interface for the wrist 
30 watch phone 1. The clock face 28 is completely occu- 
pied by electronic display, e.g. a full graphical LCD dis- 
play. 

[0046] Full graphical LCD displays are known from 
mobile phones today The Nokia mobile phone of the- 

35 6100 series might be taken as one example. Full graph- 
ical display means that each pixel of the display can be' 
controlled by the microprocessor 40. It is possible to dis- 
play any kind of information on any place of the display. 
In this example the time of day (15:45) is displayed on 

40 the left side of display 28 and a telephone number 
(01714650) which just might be selected by the user is 
displayed above the time of day. 

[0047] Furthermore the functions which can be 
actually selected by the user with the key buttons 15a 

45 and 15b are displayed on the right side on the display 
within the display areas 29a and 29b. The function 
"MENU", as it is displayed in field 29a, can be selected 
by pressing button key 15a and the function "DIAL" as it 
is displayed in field 29 b can actually be selected by 

50 pressing key button 15b. Each time the key buttons 15a 
and 15b are operated the functions, which can be 
selected by pressing the keys, will change and the new 
available function is displayed in the field near to the 
key. This concept to change the functions of a key is 

55 also known from present mobile phones like the Nokia 
6100 series. 

[0048] Fig. 11 presents a similar concept as 
explained with reference to Fig. 10, but the key buttons 
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15a and 15b are removed and instead key buttons 30a 
and 30b are placed below input ring 8 within the housing 
7. The section view d-d of key buttons 30a is shown in 
Fig. 12 and Fig. 13. 

[0049] Below the input ring 8 a pin 31 with a stop 5 
element 32 is arranged. By the force of a metal spring 
33 the pin 31 is pressed out of the housing 7 until the 
stop elements 32 avoid further jut out. Below the metal 
spring a contact plate 34 on a support member 35, e.g. 
a printed circuit board, is arranged. The metal spring 33 io 
and the contact plate 34 are connected to the micro- 
processor 40 by the contact lines 36 and 37. 
[0050] When the user of the wrist watch phone 1 
presses down the input ring 8. which is demonstrated by 
arrow F in Fig. 13, the pin 31 bends the spring 37 until is 
the spring 37 comes into contact with the metal plate 
34. The microprocessor now recognises that the user 
pressed down the in put ring 8 and wants to select 
thereby the function which was presented on display 
field 29a. 20 
[0051] In order to enable the function as presented 
with reference to Fig. 11, 12 and 13 the input ring 8 
might need to be pushed up by the force of springs 
which are not shown in the drawings. The pins 31 can 
also be constructed in a way to push up the input ring 8 25 
as long as it is not operated. 

[0052] In another embodiment the input ring 8 may 
also be pulled for triggering any operations instead of 

pushing it. 

[0053] Fig. 14 shows the wristwatch phone 1 in the 30 
form of a pocket watch. Instead of straps 5 and a locking 
mechanism 6 it comprises an eyelet 49 for keeping a 
watch chain 50. All other functions as presented in the 
foregoing description are also used by this pocket 
watch. 35 
[0054] The drawings show various embodiments of 
the invention comprising an antenna 14 outside the 
housing 7. This antenna might also be placed within the 
housing 7 or within the wrist straps 5. Therefore the 
antenna is not shown in all drawings. 40 
[0055] The present invention may include any novel 
feature or combination of features disclosed herein 
either explicitly or implicitly or any generalisation thereof 
irrespective of whether or not it relates to the presently 
claimed invention or mitigates any or all of the problems 45 
addressed. In view of the foregoing description it will be 
evident to a person skilled in the art that various modifi- 
cations may be made within the scope of invention. 

Claims so 

1 . A radio communication device, sized for attachment 
to a wrist, comprising: 

transceiver means for transmitting and receiv- 55 
ing radio signals comprising data, 
a display for displaying data, 
processor means including a memory for con- 
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trolling the transceiver means and the display 
user input means, connected to the processor 
means, comprising a substantially circular ring 
surrounding the display and mounted for rota- 
tional movement about an axis passing sub- 
stantially through the centre of the ring and 
substantially perpendicular to the plane of the 
ring 

wherein the processor means is responsive to 
movement of the ring to control the transceiver 
and the display. 

2. A communication device as claimed in claim 1 
wherein the circular ring is mounted for translation al 
displacement of the ring parallel to the plane of the 
ring. 

3. A communication device as claimed in claim 1 or 2 
wherein the circular ring is mounted for translationat 
displacement of the ring perpendicular to the plane 
of the ring. 

4. A communication device as claimed in any preced- 
ing claim comprising means for detecting clockwise 
and anti -clockwise rotation of the circular ring. 

5. A communication device as claimed in any preced- 
ing claim wherein dial information is entered by the 
movement of the ring for establishing radio commu- 
nication through the transceiver means. 

6. A communication device as claimed in claim 5 
wherein the dial information comprises digits or 
characters which are not graphically represented 
on the ring, and the communication device is 
arranged to present on the display a graphical rep- 
resentation of a digit or character for entering and is 
further arranged to vary the digit or character pre- 
sented for entering on rotation of the ring. 

7. A communication device as claimed in claim 6 
wherein the dial information is a telephone number 
consisting of digits and the telephone number is 
entered digit by digit by the movement of the ring. 

8. A communication device as claimed in claim 5 
wherein the dial information is an entry from an 
electronic phonebook and by movement of the ring 
an entry from the phonebook is selected. 

9. A communication device as claimed in daim 1 to 4 
wherein the movement of the ring is used for writing 
messages to be transmitted by the radio communi- 
cation device. 

10. A communication device according to claim 1 
whereby the rotational movement of the ring is con- 
verted to electrical signals by electro-optical con- 
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version means. 

11. A connmunication device according to claim 10 
whereby the electro-optical conversion means are 

an infrared diode and an infrared detector placed 5 
below the ring and the ring comprises light reflect- 
ing and non-tight reflecting regions at its backside. 

12. A communication device according to claim 2 or 3 
wherein the translational displacement of the ring is io 
converted to electrical signals by push buttons, 

13. A communication device according to any preced- 
ing claim which is a part of a wristwatch. 
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